Seasonal variation in the regulation of redox state and some biotransformation enzyme activities in the barn swallow (Hirundo rustica L.).
Little is known of the normal seasonal variation in redox state and biotransformation activities in birds. In long-distance migratory birds, in particular, seasonal changes could be expected to occur because of the demands of migration and reproduction. In this study, we measured several redox parameters in the barn swallow (Hirundo rustica L.) during the annual cycle. We captured the wintering barn swallows before spring migration in South Africa, and we captured the barn swallows that arrived in spring, bred in summer, and migrated in autumn in Finland. The redox status and biotransformation activities of barn swallows varied seasonally. Wintering birds in South Africa had high biotransformation activities and appeared to experience oxidative stress, whereas in spring and summer, they showed relatively low redox (superoxide dismutase [SOD], catalase [CAT], and glutathione reductase [GR]) and biotransformation enzyme activities. Autumn birds had very low biotransformation enzyme activities and low indication of oxidative stress but high activity of some redox enzymes (GR and glucose 6-phosphate dehydrogenase [G6PDH]). High activities of some redox enzymes (SOD, GR, and G6PDH) seem to be related to migration, whereas low activities of some redox enzymes (SOD, CAT, and GR) may be associated with breeding. Barn swallows in South Africa may experience pollution-related oxidative stress, which may hamper interpretation of normal seasonal variation in redox parameters.